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HIIO «IToxapHast aBTOMaTHKa CEPBUCH

Hacrosmas METO/IMKA npenna3HadeHa i THAPABIMYSCKUX PACYETOB TPYOOIIPOBOIOB

¥ HAacaJKOB B NPOEKTaX YCTAHOBOK TI'a30BOT0O IOKAPOTYIICHUS C MPUMEHEHHEM MOyJIei
ra3zoBoro noxkaporyiienus, usrorasnuaeMbeix OO0 «HIIO [loxxapHas aBTOMaTuKa CEpBUCH.

1. TEPMHWHBI U OITPEJIEJIEHUSA

1.1.

B nacrosmmx HOpMax MPUMCHSAIOT CIICAYIOIINC TCPMUHBI:

Tepmunsl Onpenenenus
I'OTB ["a30BO€ OrHeTymaniee BemecTBo
JMKTy1omumii HacaJgoK Hacamok Ha TpyOONIpOBOIHOM pa3BOJKe, Mepel KOTOPHIM

HanOoblIee Wi HauMeHbluee nasieaue [OTB

Macca T'OTB Pacuetnoe 3Hauenme wmaccel ['OTB it co3maHust B

3aIIMIIAEMOM ITOMELICHUU HOPMATUBHOM OrHETyIIallen
KOHIIGHTpanuu (0e3 ydera 3amacoB Ha YyTEUKy U3
0aJJIOHOB, OCTATKOB B OaJIOHAX U TPyOONpoBOAaX)

Psnoxk TpyOonpoBoj, HA KOTOPOM PACIIOIOKEHBI HACAIKH

PacnpenenurensHblii TpyOomnpoBon | TpyOompoBoa MeXIy MarucTpalbHBIM TPyOOTPOBOIAOM H
psAKaMu

MaructpaibHblil TpyOOIpoBOI Tpy0OornpoBoa OT pacnpeAeauTeNIbHOIO YCTPOHCTBA WM

or Oartapen (MOAyNs), €CIM PaCHPEICIUTEIHHOTO
YCTPOWCTBA HET, 10 TOYKHU TIEPBOTO PA3BETBIICHHS

CTaHIMOHHBIN KOJIJIEKTOP TpyOompoBox oT OaTapen [0 paclnpeneauTeNIbHOro
YCTPOKCTBA

Cb6anancupoBaHHas cxeMa | Cxema TpyOOIIpOBOIHON Pa3BOAKH, B KOTOPOW BETMUYHUHBI

TPyOOIPOBOJHOM Pa3BOAKH TMIPaBIMUYECKUX  [ApaMeTpoB  KaXJOro  Hacajaka

OTJIIMYAIOTCSI IPYT OT Apyra He 6osee ueM Ha 10 %

2. OBIIHUE ITOJOKEHUSA

2.1.

2.2.

2.3.

24.

2.5.

HcxonHplMu  JaHHBIMU JUIsl  THUAPABIMYECKOIO pacyeTa yCTAaHOBOK TIa30BOIO
[I0’KapOTyIIEHNUs (1aJIee - YCTAHOBOK) SIBJISIFOTCSL:
cXeéMa pa3BOJKHM TpPyOONpPOBOJOB C  yKa3aHHEM  KOJMYECTBA MOAYJEH TIa30BOrO
[I0’KAPOTYILIECHHUs, PACIIPEAEIUTEIBHBIX YCTPONUCTB U HACAKOB;
JUINHBI YYaCTKOB TPyOONpPOBOOB;
macca ['OTB, HeoOxoaumas JUIsl TyIICHHUS B 3alIUIIIAEMOM IOMEIICHHH;
HOopMaTuBHOE BpeMs nogaun ['OTB.
[Ipy mnpoOeKTUpOBaHMM pa3BOJKU TPYOONPOBOJOB B YCTAaHOBKE PEKOMEHIYETCs
UCMOJIb30BaTh CHMMETPUYHBIE W COATAHCUPOBAHHBIE CXEMBI.
Ceenenus o tunax ['OTB, HopMax 3ampaBKM M JaBIEHUSAX HAAJyBa, NPEACTABICHBI B
[Tpunoxenun 1.
Pacuernast Ttemmeparypa Beimycka ['OTB wu3 OamioHoB (cpemHsst TeMmmepaTypa
sKcIuTyaranuu 0amioHos) - 20 °C.
I'uapaBiarueckuil pacueT BKIIOYAET B ceOs JBa dTarna.
Ha TIEPBOM, IPOCKTHOM, JTal€ BBINOJHACTCS NPEIBAPUTEIBHBIA pacyeT AUAMETPOB
TpyOOIPOBOJIOB U HACAIIKOB;
Ha BTOPOM 3Talle, IOBEPOYHOM, PACUETHBIM IIyTEM OLICHUBAETCS COOTBETCTBUE TPYOHOM
pa3BOJKM HOPMAaTUBHOMY TpeOOBaHHIO MO mpojoipkutenbHoctu moxaun ['OTB. Ilpu
HEOOXOMMOCTH T€OMETpUYECKHE MapaMeTpbl TPyOHOH pa3BOJKU KOPPEKTUPYIOTCS U
MOBTOPSICTCSI  MTOBEPOYHBIA pacueT. MeToJOoM TOCIeNOBATENbHBIX —MPUOIMKEHHUH
OIpeIeNsIeTCsl OKOHYATENbHbIE IUaMETPhl TPyOOIPOBOAOB U HACAAKOB.
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HIIO «IToxapHast aBTOMaTHKa CEPBUCH

3. TPOEKTHBIN PACYET
3.1. Ompenensercs TpeOyemsblii MaccoBblii pacxon 'OTB, G, kr/c:

M 1
G =095, @)
T
rie M- wmacca 'OTB s TymieHus B 3alMIliaeMOM MTOMEIIEHUH, KT

7- ~HOpMaTHUBHAas NpoJoirKuTenbHOCTh nojgauu 'OTB, c.

0,95 - ko3 dunment B coorBercTBu ¢ 1. 8.7.3 CIT 5.13130.2009

3.2. OmnpenensieTcst cymMMapHas IUI0LIa/1b BBITYCKHBIX OTBEPCTUN HACAAKOB, FH, M2:

F __ G 2)
H /,l.],

rae  u- KodpQUUMEHT pacxoja Hacajaka, /Uil MHOTOCTPYHHBIX HAcaJIKoB, Kak
npaBuJiio, pased 0,6-0,7;

2
J - HavanpHOE 3HAYCHHE MPUBEICHHOTO MaccoBoro pacxoaa 'OTB, kr/(c-m”),
BbIOMpaemoro no [Ipunoxenuto 1.

3.3. Omnpenensgercst pacyeTHasi CyMMapHasl IUIOIIAJb CEYEHHUS BBITYCKHBIX OTBEPCTHI OJIHOTO
Hacajka, f:

3)

rne N — 4YHCIO HACAJKOB B 3aIUINAEMOM IIOMEIIECHUH.

[To pacueTHOMy 3HaueHMIO f BBIOMpaeTCs HacaJloK U3 Karajora IpeanpusTHs-
U3roToBUTENA. BpIOOp mpomsBoauTcs TO OmipkaiimeMy OOJbIIeMy 3HAYEHHUIO IUIOMIAAN
BBIITYCKHBIX OTBEPCTUH f. HacajKa.

3.4. Jlmametpsl TpyOOIIPOBOAOB (cTaHIMOHHOTO KOJUIEKTOPA, MarucTpajabHOTO,
pacrpeseUTeNIbHOTO, PAKA) PACCUMTBHIBAIOTCA MX YCJIOBUS F€OMETpUYEcKoro OanaHca
wionazne. s yecranoBok ¢ I'OTB Tuna XjiagoHs! I10Laad Bcex TpyOOIpOBOI0B MOKHO
npuHUMaTh oJuHakoBbIMU. [l cuctem ¢ CO2 mutomanu TpyOonpoBOA0B PEKOMEHIAYETCS
YMEHBIIATh OT CTAHIIMOHHOTO KOJIJIGKTOPA K HacaakaM ¢ kodddurmentom 0,95+0,05.

3.5. Omnpenensiercsa quaMetp psnaka, Dpa, m:

4-n, - f. 4)
D, > KPM}T,

rac n, - 4YMUCJIO0 HACAAKOB Ha PAAKE,

K,s - xoddduuuent, sbiOMpaemblii paBHeiM 1,0+1,1 gus  ycraHoBok C
xyanonom u 1,1+1,25 nnst ycranoBok ¢ CO2

3.6. OmpenemnsieTcst TMaMeTp paclpeAeTUTeIbHOTO TpydonpoBoaa, Dpc, M:
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HIIO «IToxapHast aBTOMaTHKa CEPBUCH

3.7.

3.8.

3.9.

3.10.

3.11.

n (3)

Te  Npy — YHCIO PAIKOB, IPUCOEINHEHHBIX K PACIPENEINTEIBHOMY TPYOOIIPOBOY.

OmnpenensieTcst fuaMeTp MarucTpaibHOIo Tpyoorposoaa, DM, m:

D,2D, . n, , (6)

rIe D,~ nuaMmetp MarucTpajbHOTO TPyOOIpOBOIa, M;

Hpe— YUCIIO PACIPENEIUTENBHBIX TPYyOOIPOBOJIOB.

JlnameTp CTaHIIMOHHOTO KOJUIEKTOpA ONpenensiercs u3 ycnosus, Dck, m:

DCK 2 DM;

IIPH 3TOM
Deye < Dypyqn, (7)

rae  Dspy — YCIOBHBIN AHaMETp 3allOPHO-ITyCKOBOI'O YCTPOMCTBA, M;

1, — YUCIIO OJTHOBPEMEHHO 3aIlyCKaeMbIX MOJYJIEH 0KaPOTYILLIECHHUS;

[To paccunmTaHHBIM 3HAYEHUSM TUAMETPOB IMOAOHPAIOTCS TPYyOONPOBOIBI U3 KaTaJOTOB
HOpeNpUATHA-U3rOTOBUTENEH, KaK MPAaBUJIO, UMeoIue OJypkaiiiiee Oosbliee 3HauUeHHUE
BHYTpPEHHETO AUaMeTpa.

CyMmMapHass BMECTUMOCTb TpyOHOW pa3BOJKM He JOJDKHA mpeBbimuath 80% oO0bema
XKHUIKOH (a3pl XxpaHUMOTO B MOy IsiX KonmdectBa ['OTB.

B ycTaHOBKE LIEHTPaJIN30BaHHOIO THIIA CJIENYET YUUTHIBATh, YTO CTAHIIMOHHBIN KOJUIEKTOP
ABJIIETCS OOIIMM JUIs BCEX HAIlpaBJICHUN MOKAapOTYILIEHUS U €ro CleIyeT NoJ0upaTh AJs
HaIMpaBJIeHUs C HAUOOJIBLIMM KOJIMYECTBOM MOJTYJIEH.
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HIIO «IToxapHast aBTOMaTHKa CEPBUCH

4. MOBEPOYHBIA PACYET

4.1. B moBepOYHOM pacyeTe OINpeneisieTcs MPOIYCKHAs CIIOCOOHOCTh BBIOPAHHOW Pa3BOJKU
TpyObonpoBogoB. Haxomurcs pelieHune cuctema 2-X ypaBHEHMH U OIpenensercs
IIPUBEIECHHBIM MaccoBbl pacxoa J (Touka nepecedeHusl ABYX KpUBBIX). YKa3aHHas
CUCTEMA YPAaBHEHUM UMEET BU:

J=f() (8)
J=KY'

rane J=f(Y)- dbynkuus, 3amanHas B rpaduueckom ([Ipwiokenne 2) wimum, s
yno6ctBa, B TabnuunoM (IIpunoxxenue 3) Buze;

Y — tepmonunamuueckuii mapametp, xapakrtepusyromuid tun I['OTB u
yCIIOBHS XpaHEHus ero B moxynie. s moctpoeHus rpaduka BTOPOi
¢GbyHKIIMK TapameTp Y 3ajaercs MOACTaHOBKOW 3HAUEHHWH W3 AMAIa3oHa,
COOTBETCTBYIOLIETO NEPBOM (PYHKLINY;

K — xo3¢ddunment, xapakrepusyomei reoMeTpuieckue pa3Mepsl pa3BoJIKU
TpyOOIPOBOJIOB C HACAJAKaMHM, BEIUUCIAETCA 10 (hopMmyJIe:

9
K = ; ©)
poE, -4,
rae Ay — CpelHUl  TeOMETPUYECKHM IapamMeTp pPas3BOAKH  TpyOOIpPOBOOB,
omnpezensercs o popmye:
4 = (4 +4,+....+4,) (10)
cp k

9

rae Aj A, ...,Ax — TECOMETPUUECKUN MapaMeTp, pacCUMUTHIBAEMbIH MJI1 KaXAO0ro
HacaJlka B IIOMEILEHUH o (hopMmyJe:

2 / 2 (1 1)
_ -8 0,25 Ni La,w n./ L./
4 =88-107 K7 —3 +LIY
" ) (1=1,...K),
raoe K, — >xBuBajneHTHas EPOXOBATOCTh BHYTPEHHEN MIOBEPXHOCTHU

TpyOONPOBOJIOB, MJii HE HOBBIX CTAJIBHBIX TPYOONPOBOJOB OOBIYHO
npuHumMaercs pasHo 0,0002 m;

N — 4ucIo HAcaIKOB B MOMEIICHUH;
;/— BHYTPEHHHH TUaMETp ¥ SKBUBAJICHTHAS JJIMHA j—TO y4acTKa, M;
1; — YHCIJIO HACAIKOB, MNTAEMBIX I10 j—MY y4acTKy;
k — 4MCI0 y4acTKOB;
L,,— SKBUBAJCHTHAS JUIMHA MarkCTPabHOTO TPYOOIPOBOAA, M, ONPEIEIISETCSI
o gopmyre:

LOM = LM + Lcé + LCK + pr + LMC: (]2)

rac L, — TCOMETPHUYICCKAA AJIMHA MaruCTpaJbHOTO pr6OHpOBOI[a, M,

Meroauka ruapasnundeckoro pacuera YI'TI. ITAC 725.00.000 PP 6



HIIO «IToxapHast aBTOMaTHKa CEPBUCH

L.;— DKBUBalleHTHas IJIMHA COOpPKUM MoAyJeil (Oatapeu), M, MpUBEIEHHAs K
IMaMeTpy MarucTpaibHoro Tpybomnposoaa D,;

L,,— dDKBMBAllCHTHas  JUIMHA  PAcCIpElIeNIUTENIbHOTO  YCTPOMCTBA, M,
npuBeAeHHas K D,,;

chc— OKBHUBAJICHTHAsA MOJIMHA CTAHIIMOHHOI'O KOJ'IJ'ICKTOpa, M, HpI/IBe,Z[eHHa}I K
D,;

L,.— cyMMa  DSKBHBAJCHTHBIX JUIMH MECTHBIX  CONpPOTHBICHHHA  Ha
MarucTpajbHOM TpyOOIpoBoIE, M.

4.2. llpuBeneHue OHKBUBAJICHTHOW [UIMHBI JJIeMEHTa (MOIYJb TOXKAPOTYIICHUs, COOpKa
MOJIyJIeH, KJamaH, paclpeAeluTeNbHOE YCTPOUCTBO, CTAHIIMOHHBIN KOJJIEKTOp, MECTHOE
COMPOTHBIICHUE) K JHAMETPy MarucTpPabHOTO TpyOompoBoga Dam, TPOU3BOAUTCS II0

dbopmye:

LH3/7 = L9/7 (DM /D9/7 )1’25 > (13)

rae Loy — mpuBeneHHas K Dy SKBUBAJICHTHAS JJIMHA dJIEMEHTA, M;

L 57 — DKBUBAJIEHTHas [JIMHA DJJIEMEHTA, M, OIpefeiseMas MO0 TEXHUYECKOU
JIOKyMEHTALlUN WU CIIPABOYHOM JINTEPATYyPE;

D3/]— AUAaMCETP YCJIOBHOTO ITPOXOaa 2JICMECHTA, M.

OKBMBaJIeHTHas JUIMHAa YyyacTKa TpyOompoBoJa (KOJUIEKTOpa) B oOLeM ciydae
OIpezeNnseTcss Kak CyMMa I'€OMETPUYECKOM JUIMHBI y4acTKa U SKBUBAJICHTHBIX JJIUH MECTHBIX
COIIPOTHBIIEHUH HA 3TOM y4YacTKe.

OKBHBAJICHTHAs JUTMHA MECTHOTO CONPOTUBJICHUS LMC Ha TpyOOIpOBOJIE OMPEACIISIOTCS
no popmysre:

L, =764 -D">, (14)

McC

rae Ene — KOdOQUIMEHT T'UJIPaBIMYECKOTO CONPOTUBIICHUS DJIEMEHTA
TpybonpoBoja (KjiamaH, MOBOPOT, TPONMHMK, pacIIUpeHHUe, CyKEeHHE U
Jp.) ONpeAesieMblil 110 CIPAaBOYHOH JIUTEPATypE;

D,,.— nuametp TpyOOIIpoBOJa, M.

[Ipy HanmuuuM Ha MarucTpajibHOM TpPyOONPOBOAE BEPTHKAIBHBIX YYacTKOB MOJbEMa
(omyckaHus) TpyOOIpPOBOJa BO3ZHUKAIOT JOMOJIHUTENbHbBIE MTOTEPU (KOMIIEHCAUS TOTEPD) U3-3a
runpoctarnyeckoro Hanopa ['OTB. Ilorepu nmpu nepemnaae BHICOT MOXHO y4YecTb 1O (Gopmyiie
(13), nmpu 3TOM K03(PPHUIIMEHT THAPABINIECKOTO COMPOTHBIICHUS /ISl BEPTUKAIBHOTO YJ4acTKa &,
oTpeieNseTcs:

2 15)
p\ AH AH (
S =g'(7j '—2=C(P)'7’
rae p— cpennaa minotHocTs 'OTB B BepTHKanbHOM yd4acTKe TpyOOmpoBoja,

3
KI/M;

J- cpennuii mnpuBeneHHBI MaccoBblid pacxon ['OTB B BepTHKambHOM
2
y4acTke TpyOoInpoBoJia, Kr/c-M";

Meroauka ruapasnundeckoro pacuera YI'TI. ITAC 725.00.000 PP 7



HIIO «IToxapHast aBTOMaTHKa CEPBUCH

g- YCKOpEHHe CBOGOIHOTO mageHus, 9,8 m/c’;
AH— mnepenaj BbICOT TpyOOIIPOBOJA, M;

C(p)- dbyHkuus, 3aBucsIas oT AaBJICHUS B TPyOOIpPOBO/IE.

B ymporieHHOM BHie, yUUTBIBas, YTO BEPTUKAJIBHBIC CTOSKH, KaK MMPABUJIO, HAXOAATCS Ha
MarucTpaibHOM TpyOompoBose, 3HadeHne ¢(yHkmuu C(p) MOXKHO TPUHATH 33 IMOCTOSHHYIO
BEJIMYMHY, 3HAYCHHE KOTOPOil BeiOMpaeTcs B 3aBucuMocTy ot tuna 'OTB (IIpunoxenue 1).

OKBUBaJEHTHAs [UIMHA HECKOJIBKUX COEIMHEHHBIX MapajuleIbHO 3JEMEHTOB (MOIyJieH,
Oarapeil, KJIaaHOB, TPYOOIIPOBOJIOB) C OJMHAKOBOM SKBUBAJICHTHOM JJIMHOM, onpeaesnseTcs 1o

dbopmyre:

I L,, (16)
n— 2 >
Ron
rie Ly - DKBUBAJIGHTHAas ~ JJMHA  OJUHAKOBBIX  DJIEMEHTOB,  COEAMHEHHBIX

MapajieNbHO, M;

Ny — YACIO OJMHAKOBBIX 3JICMCHTOB.

DKBUBaJICHTHAA AJInHa [OBYX COCAWMHCHHBLIX MapaJlJICJIbHO 3JICMCHTOB C paBHH‘{HOﬁ
SKBUBAJICHTHOH JUTMHOM, onpeensieTcs o Gopmye:

_ L3J7,1 'Laﬂ,z (] 7)

n (\/m +y Logs )2

rae L,y Ly, 2 — DKBUBaJEHTHbIE  JUIMHBI ~ TEPBOIO M BTOPOrO0  DJIIEMEHTOB,
COOTBETCTBEHHO, M;

4.3. Tlo HaliieHHOMY 3Ha4Y€HHMIO MPHUBEJEHHOTO MaccoBoro pacxoza J (8) ompenensercs
pacueTHOe Bpems Bbiycka I'OTB 7, ycraHoBKu:

___095-M, (18)
" Jeu f.-N,

4.4. Ecnu pacuyeTHOe BpeMs NpEBBbIIAET HOPMATHBHOE 3HAu€HHE, HEOOXOAMMO YBEIMYHUTDH
JUaMeTpbl HAcaJKoB MW Tpy0 WM COKPAaTUTh pACCTOSHHUE MEXIYy CTaHLUEH
MOXKAPOTYIIEHUS U 3aIIUIIAEMbIM OMEIIEHUEM WM YMEHBIINTh KOA(POUIMEHT 3arpy3Ku
MOAYJIEH OTHETYLIAIlMM ra30M, YBEJIUYUB UX KOJINYECTBO.

4.5. Jlnd CUMMETPUYHOM cXeMbl TpyOONpPOBOJOB CPEIHHM TI'€OMETPUYECKUN MapaMerp
pa3BOJIKH, OonpeensieTcs mo Gopmyie:

A+ A4, (19)

4y ==,

rae  Aj; A;— reoMeTpuvecKue MapameTpbl Uil JUKTYIOIIMX HACaJKOB, JaBJICHUE
nepe KOTOPBIMH SIBJSIETCS HAUOOJIBIIM U HAUMEHBIIIUM.

Meroauka ruapasnundeckoro pacuera YI'TI. ITAC 725.00.000 PP 8



HIIO «IToxapHast aBTOMaTHKa CEPBUCH

5. PACHPEAEJIEHHUE I'OTB 110 HECKOJIBKUM 3AIINNINAEMBIM
OBBbEMAM

5.1. Jlns cnyuas omHoBpeMenHoi nogaun ['OTB B Heckosibko 00beMOB (HampuMep, B 00bEM
32 TMOJBECHBIM TIOTOJIKOM W B KOMHATy) MO €IWUHOW TpyOONpPOBOJHOW pa3BOAKE
THPaBIMYECKUI pacueT YCTAHOBKH BBITOJTHSIOT CIICIYIOIIUM 00pa3oM.

PaccunThIBaIOT yCTaHOBKY JUIsl TYIICHHS €IWHOTO CyMMapHOro oObeMa. 3areM 3a cuer
noxbopa Miomaze MpPOXOJHBIX CEYEHH HAcaJKOB WM KOJMYECTBAa HAacaJKOB JOOMBAIOTCS
tpebyemoro pacupenenenus ' OTB mo o0bemam UCX0/s U3 yCIOBUU:

F_ M, (20)
F2 MZ,

rae Fj, F,— cymmapHas mjomaab MPOXOJHBIX CEYCHUN HACAJKOB, PACIIOIOKEHHBIX
COOTBETCTBEHHO B IIEPBOM U BTOPOM 00BEMaXx;

M, M — macca 'OTB, Heo6xoaumast A7si TYLIEHUS] COOTBETCTBEHHO B IEPBOM U
BTOPOM O0BbEMaXx.

5.2. Jnsa cnydas ogHoBpeMeHHOW nogaun '[OTB u3 ogHOol Oarapenm B HECKOJIBKO OO0BEMOB
(mampumep, B 00beM Mo (ajbIINoNIOM U B KOMHATY) MO pa3felbHbIM TPyOOIpOBOAAM
THPaBIMYECKUI pacueT yCTaHOBKH BBITIOJIHSIOT CIEIYIONUM 00pa3oM.

VYCTaHOBKY  pAacCUMTBIBAIOT  OTHENBHO  JUII  KaXIOro  HampaBiieHus  (Kak
LEHTPAIN30BaHHY10). JlnameTpsl TpyOONpPOBOJOB U IJIOLIAM MPOXOJHBIX CEYEHUI HACaJKOB B
HaIpaBJIEHUSAX MOJOMPaAIOT TaKUM 00pa3zoM, 4ToObl BpeMeHa nogauun macc I'OTB, tpedyembix
JUI TYLIEHUS B Pa3HBIX HANPaBJICHUSX, ObUTH OJMHAKOBBI.

Meroauka ruapasnundeckoro pacuera YI'TI. ITAC 725.00.000 PP 9



HITO «IloxapHasi aBTOMaTHKa CEPBUCH»

Ipunoxenue 1

Tunst 'OTB, HOpMBI 3ampaBKy, AaBJI€HUS HaJAyBa, OPUEHTHUPOBOYHBIE HayallbHbIe MUHHMAaJbHbIE 3HAUYEHHUS MPHUBEACHHOIO MacCOBOIO

pacxona J (popmyna 2), 3nauenus ¢pynkuuu C(p) (bopmyna 15) npeacrasiens! B Tad. 1.

Tadnauna 1
Kos¢durment JlaBnenue rasa-seitecHuTels npu temmneparype 20 °C, HauajsHoe 3HAYCHIME YepeaHeHHoe
Haumenosanue 6ap
3aMOJIHCHUS MIPUBEJIEHHOTO MaCCOBOI'O 3HAYEHUE
I'OTB 2
I'OTB, kr/n Monayau tuna MIII" 60 Monayau tuna MIII™ 150 pacxona, J, kr/(c-m") dynxrmmn C(p)
Xumanon 125 0,9 37 - 100001000 0,0145
Xnamgon 125 0,9 - 70 7000£1000 0,007
XmanoH 227ea 1,15 42 - 11000£1000 0,015
XnanoH 227ea 1,15 - 67 90001000 0,009
Xumanon 3181] 1,2 50 - 135001000 0,01
Xnamgon 23 0,86 - + 7500+£1000 0,008
Onera3 SF6 1,05 29 - 7000£1000 0,027
€02 sricokoro 0,7 - + 650041000 0,0045
JIaBJICHUS
Metoauka rugpasnuueckoro pacdyera YI'TL. ITAC 725.00.000 PP 10




HITO «IloxapHasi aBTOMaTHKa CEPBUCH»

IIpunoxenue 2

Mpadukm cpyHkumm J =f(Y) ana xnagoHoB npu pasnnyHbIX YCIOBUAX XpaHeHUAa B moaynsx MM

50000 —
\\\\\\
TN ~
45000 - i
- T~
T~ SN S~
~ ~ ~
~_ 40000 - T~ T~ \\\\\\
0 N \\\\ T~ T~
: \\\ \‘\ N \\\
35000 4 q - g ~L ]
) N ™S ;
~ I . N 3=1,4, F=
S 30000 S ~ NN -
Q ~ N S
= N \\ \\\ \\\ \\ \\ 45;/
= N N N N L~
3 N NG N N N L
B 25000 - ~ | T NS ~. XN \<\
g SN ™~ NN ™
2 ™ \‘\ \\ \\
20000 < . ] .-
>§ AN NC XnapoH 227ea; NS
T \\\ AN \ Ka=1,15; P=67 N
@ 15000 -
: OO\ N\ N\ N
"SJ \\ \ \ \ \ ~ \
£ 10000 \ \ \
\\ \ A \\
—= > = \ ———"Xnagon 125; -
5000 XnapoH 23: ) ' Y XnapoH 125: Xnapon 227ea; Ks-?) o P-7,0
K3=0,86 K3=0,9: P=37 K3=1,15; P=42 =49
O T T T
0 500 1000 1500 2000 2500 3000 3500

TepmogunHammnyeckun napameTp Y
Mpumedanve. K3 - koaddmumeHTa 3arpysku, kr/n; P - paeneHne Hagaysa mogynsa MM, 6ap, npu 20 °C.
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HITO «IloxapHasi aBTOMaTHKa CEPBUCH»

Mpadumkn dyHkuun J =f(Y) ana CO, n dnerasa npu pasnMyHbIX YCIIOBUA XPaHEHUA
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TepmoguHamu4veckum napameTtp Y
MpumevaHwne. K3 - koadbdumumeHTa 3arpysku, kr/n; P - naBneHve Hagaysa mogyns MM, 6ap, npy 20 oC.
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HIIO «IToxapHast aBTOMaTHKa CEPBUCH

Ipuioxenue 3

Tabmuunoe nipencrasicane GyHkuil J=f(Y) u gaHHBIC 1O JAAaBICHUIO B TPyOOIPOBOJIE

[OKa3aHbl B Ta0auIax 2-9

Tabmuma 2

Xnanmon 125; K3=0,9; Puag=37

Ta0muma 3

Xnanmon 125; K3=0,9; Puan=70

P, MIla Y J
2,693 0 30794
2,577 135 29107
2,462 262 27438
2,346 381 25787
2,231 493 24156
2,116 596 22548
2,000 691 20965
1,885 778 19408
1,769 858 17881
1,654 930 16386
1,539 995 14926
1,423 1052 13505
1,308 1102 12125
1,192 1146 10791
1,077 1184 9508
0,962 1215 8280
0,846 1242 7116
0,731 1263 6023
0,615 1279 5015
0,500 1292 4117

P, MIla Y J
4,661 0 43511
4,442 247 41235
4,223 481 38969
4,004 702 36714
3,785 910 34472
3,566 1104 32244
3,347 1285 30030
3,128 1453 27834
2,909 1607 25655
2,690 1748 23496
2,471 1875 21359
2,252 1990 19244
2,033 2091 17154
1,814 2180 15090
1,595 2256 13053
1,376 2320 11046
1,157 2373 9070
0,938 2414 7126
0,719 2445 5218
0,500 2466 3346

Meroauka ruapasnundeckoro pacuera YI'TI. ITAC 725.00.000 PP
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HIIO «IToxapHast aBTOMaTHKa CEPBUCH

Tabnuua 4

Tabmuua 5

XnamoH 227ea; K3=1,15; Prag=42

Xnanon 227ea; K3=1,15; Pran=67

P, MlIla Y J
2,590 0 37405
2,480 148 35695
2,370 292 33983
2,260 430 32268
2,150 562 30553
2,040 687 28838
1,930 807 27123
1,820 920 25410
1,710 1026 23698
1,600 1125 21990
1,490 1217 20284
1,380 1301 18584
1,270 1378 16888
1,160 1448 15199
1,050 1511 13516
0,940 1566 11842
0,830 1613 10176
0,720 1654 8521
0,610 1687 6877
0,500 1712 5246

P, MIla Y J
3,931 0 47197
3,750 240 44994
3,569 471 42783
3,389 692 40565
3,208 904 38341
3,028 1105 36109
2,847 1296 33872
2,667 1476 31628
2,486 1645 29379
2,306 1803 27125
2,125 1949 24866
1,944 2083 22603
1,764 2205 20335
1,583 2314 18064
1,403 2411 15789
1,222 2495 13512
1,042 2567 11233
0,861 2626 8953
0,681 2671 6672
0,500 2704 4395

Meroauka ruapasnundeckoro pacuera YI'TI. ITAC 725.00.000 PP
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HIIO «IToxapHast aBTOMaTHKa CEPBUCH

Tabnuua 6 Tabmuna 7
Xmagon 31811; K3=1,2; Puan=50 XnamoH 23; K3=0,86
P, MIla Y J P, MIla Y J

2,898 0 52343 3,547 0 27508
2,772 349 49809 3,387 133 25900
2,646 678 47289 3,226 254 24337
2,519 988 44783 3,066 364 22822
2,393 1279 42292 2,906 464 21352
2,267 1551 39815 2,745 554 19929
2,141 1804 37353 2,585 635 18553
2,015 2040 34904 2,424 708 17222
1,888 2257 32470 2,264 773 15938
1,762 2458 30050 2,104 831 14700
1,636 2641 27645 1,943 882 13508

1,51 2808 25253 1,783 927 12363
1,384 2958 22876 1,623 966 11264
1,257 3093 20513 1,462 1000 10213
1,131 3212 18165 1,302 1030 9209
1,005 3315 15831 1,141 1055 8255
0,879 3404 13512 0,981 1076 7357
0,752 3478 11207 0,821 1093 6542
0,626 3538 8918 0,660 1108 5787

0,5 3584 6646 0,500 1120 4965
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HIIO «IToxapHast aBTOMaTHKa CEPBUCH

Tabmuia 8

Tabmauma 9

Onera3 SF6; K3=1,05; Pran=29

CO2 BrIcokoro masienus; K3=0,7

P, MIla Y J
2,450 0 26830
2,347 150 25076
2,244 284 23401
2,142 403 21802
2,039 508 20276
1,936 601 18820
1,834 684 17429
1,731 756 16099
1,629 819 14824
1,526 874 13597
1,423 922 12413
1,321 964 11266
1,218 999 10151
1,116 1030 9061
1,013 1056 7992
0,910 1078 6940
0,808 1096 5901
0,705 1111 4872
0,603 1122 3849
0,500 1131 2831

P, MIla Y J
4,437 0 29656
4,246 157 27943
4,054 300 26283
3,363 428 24675
3,671 545 23118
3,480 650 21611
3,288 744 20151
3,097 829 18737
2,906 905 17366
2,714 972 16037
2,523 1032 14746
2,331 1085 13491
2,140 1131 12269
1,949 1171 11078
1,757 1206 9916
1,566 1236 8779
1,374 1261 7664
1,183 1282 6571
0,991 1300 5495
0,800 1313 4434

Meroauka ruapasnundeckoro pacuera YI'TI. ITAC 725.00.000 PP
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